Molecular evolutionary history of Sugarcane yellow leaf virus based on sequence analysis of RNA-dependent RNA polymerase and putative aphid transmission factor-coding genes.
RNA-dependent RNA polymerase (RdRp) encoded by ORF2 and putative aphid transmission factor (PATF) encoded by ORF5 of Sugarcane yellow leaf virus (SCYLV) were detected in six sugarcane cultivars affected by yellow leaf using RT-PCR and real-time RT-PCR assays. Expression of both genes varied among infected plants, but overall expression of RdRp was higher than expression of PATF. Cultivar H87-4094 from Hawaii yielded the highest transcript levels of RdRp, whereas cultivar C1051-73 from Cuba exhibited the lowest levels. Sequence comparisons among 25 SCYLV isolates from various geographical locations revealed an amino acid similarity of 72.1-99.4 and 84.7-99.8 % for the RdRp and PATF genes, respectively. The 25 SCYLV isolates were separated into three (RdRp) and two (PATF) phylogenetic groups using the MEGA6 program that does not account for genetic recombination. However, the SCYLV genome contained potential recombination signals in the RdRp and PATF coding genes based on the GARD genetic algorithm. Use of this later program resulted in the reconstruction of phylogenies on the left as well as on the right sides of the putative recombination breaking points, and the 25 SCYLV isolates were distributed into three distinct phylogenetic groups based on either RdRp or PATF sequences. As a result, recombination reshuffled the affiliation of the accessions to the different clusters. Analysis of selection pressures exerted on RdRp and PATF encoded proteins revealed that ORF 2 and ORF 5 underwent predominantly purifying selection. However, a few sites were also under positive selection as assessed by various models such as FEL, IFEL, REL, FUBAR, MEME, GA-Branch, and PRIME.